Protective effect of N-acetylcysteine and deferoxamine on carbon tetrachloride-induced acute hepatic failure in rats.
Carbon tetrachloride (CCl4) is a lipid-soluble potent hepatotoxic; thus, it widely is used as an animal model of severe hepatic failure. Treatment with antioxidants may modulate the toxic effects of CCl4 on liver, generally with drug administration before CCl4, which can restrict its use in the clinical setting. We here describe the effects of N-acetylcysteine, deferoxamine, or both in the treatment of CCl4-induced hepatic failure. Prospective, randomized, controlled experiment. Animal basic science laboratory. Male Wistar rats, weighing 200-250 g. Rats exposed to CCl4 were treated with N-acetylcysteine and/or deferoxamine or vehicle. N-acetylcysteine plus deferoxamine treatment significantly attenuated hepatic and central nervous system oxidative damage after acute hepatic failure induced by CCl4. In addition, the serum levels of alanine aminotransferase, total bilirubin, and prothrombin time in the N-acetylcysteine plus deferoxamine group were significantly lower than those in the N-acetylcysteine or deferoxamine and saline groups. After N-acetylcysteine plus deferoxamine treatment, hepatocellular necrosis and inflammatory infiltration induced by carbon tetrachloride were greatly decreased. Survival in untreated rats was 5%. Survival increased to 25% and 35%, respectively, with N-acetylcysteine and deferoxamine treatment. In rats treated with N-acetylcysteine plus deferoxamine, survival was 80%. Our data provide the first experimental demonstration that N-acetylcysteine plus deferoxamine reduces mortality rate, decreases oxidative stress, and limits inflammatory infiltration and hepatocyte necrosis induced by CCl4 in the rat.